Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-242616 
(43)Date of publication of application : 07.09.2001 



(51)Int.CI. 



G03F 7/004 
G03F 7/033 
G03F 7/075 
G03F 7/40 
H01L 21/027 



(21) Application number : 2000-054075 

(22) Date of filing : 29.02.2000 



(71) Applicant : FUJIFILM ARCH CO LTD 

(72) lnventor : TAKAGI YOSHIHIRO 



(54) POSITIVE TYPE PHOTOSENSITIVE RESIN COMPOSITION 

PROBLEM°TO BE SOLVED- To provide a photosensitive resin composition developable with an 
alkaline aqueous solution, having high sensitivity and capable of easily forming a Patterned thin 
film excellent in various characteristics such as flatness, high resolution, developabil.ty. heat 
and chemical resistances, adhesion to a substrate, transparency and insulating property a 
photosensitive resin composition capable of easily forming a patterned thin film excellent in low 
dielectric property as well as in the above various characteristics and a pattern forming method 
using each of the compositions. 

SOLUTION- Each of the photosensitive resin compositions is a positive type photosensitive 
resin composition containing at least a copolymer containing at least styrene and maleic acid 
amide a compound containing a 1.2- naphthoquinonediazido group, a crosslinking agent and a 
silane' coupling agent. In the pattern forming method, the application. 1st exposure, development. 
2nd exposure and heating of the positive type photosensitive resin composition are 
successively carried out and the quantity of light in the 2nd exposure is 2-15 times that in the 
1 St exposure. 
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[«1] 



(7) 
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-(afe)«CH— CH2 — (CH20)|-(CH2)mCH— CH2 

O ' O 

10=1-3,1=1-3 

— CH200CC(CH3)= CH2 ^ -CH2CH200CC(CH3)=CH2 
— CH2CH(OH)OCX:C(CH3)=CH2 



— CH200CCH=CH2 

— CH2CH(OH)OOCCH= CH2 

— CH2NH2 



— ch2CH20ocx:h= cm 



[0 0 3 1] ±^^i(DW<of3.mz. m^itJ^^^^'Xt 

(DX:1^4^Mk^'^«i«, -?-«»i±ffi (1) ~ (8) 



30 



* 

CF3 



* (.7) (8) f3.a(D^mmm(o^yymm>^m\^tz 

to 0 3 2 ] 

Ute] 



Fl: 



I 

HjC— — CHCH2 — O— C- 




CF, 



CF, 



-O — CH2CH CHi 

o 



[0 0 3 3] 2, 2' - [1, 3-yx.-U>\iX 

[(2, 2, 2 - h U >^;i/^n~ 1 - (hU:7;up^-n;^^ 



[0 0 3 4] 



F2: HaQ;^-^ 
O 





CF^ 



O CH2CH— CH2 

O 



[0 0 3 5] 2, 2-f;^ [4- (2. 3 -X4^^i>y tl. ^;;>fbflgISiS{t^4^^|0!)»^ L V^^Ji: LTtl, 

Dd^^>-) y:3L-M^^D'y)V:ta'ya/^>^im^f^ 50 [0 0 3 6] 



(8) 

13 

F3: F{CF2)6 CH2CH— CHj 

\/ 
O 



F4: F(CF2)7 CH2NH2 

[0 0 3 7] -^m^f^n^.. 

[0 0 3 8] :^^m(Dm^\immm^mt. 10 
(A) . 1.2- i-y h^y >i^Tz^\^m^^it^^. ^ 

[0 0 3 9] :^mmm^\imimmm^mmr^tz^ 

!f^}n-)V=EJzfu\f,)Vx.-^)V. x^i/>^un-;i. 

::^^;UX'-5^;i/. x^i/>i^u r3-;i/>^p(^;i.x— 
x^l/>iyua-;Pvx^;i/x-7^;p. x^u> 

>^^;^x-5^;i/, ypt!i/>i/u:3-;i/qEyx^;i/ 
X— ynei/>^Un-;i/^y yntf;i/x— ^ 

)VzyX.^)VX.—y^)V. >^X^l/>:Jf U P-;l/^y ^^JU 

X— v^x^u>^U3— ;i/^yx5^;i/X-5";K 
>?x5^u>^>j3-;i/^y :7:]ix;ux-^;k vx^i/ 
> ^ U n ^ ^;1/x-7^;k >?x^ 1/ > U n —Ji 
v^x^'jl/x— 5";k x^i/>i/ijp— ^^;i/x— 

x^i->^U3— ;i/^yx^;L.x— 5^ 30 
;i/Tiry^-h. x5^U>:^Ur3-;i/^y yp t:;i/X— 
Jl^Tir^-h. x^i->^Ur]-;^^y y5^;i/X-^;i/ 
T-tiT^-h, x^l/>^^U3— ;i/^y y^xx;i/x-5^;i. 
Tir^-h. >^x^i/>^un-;!/^y y^;i/x— 
T-fe^-h. v^x^U'>i/U r3-;i/^yx5^;i/X-v";i/ 
T-fe^-N, >^x^u>i^Un-;i/^y ype;i/x-^ 
>^x^l/>^U:3--;i/^yy^;i/X-5^ 
)l7iiy^-h. >?x^l/>yuzi-;u^y 77xx;i/x- 
x;i/Tir^~h, ypt:i/>i^ua-;i/^y y5^;^x- 
^;^T'fe5=— h> :/peu>i^Un-;i/^yx5=-;i/x- 40 
T';i/7-tr5^- yptfl/>yU3-;i/^y yDtf;i/x 
-5^;^7ir7=---h. 2 - :A h^iyy'^)lT±T— 3 

-y h^>^:y^;uTir7^- 4 -y h^^v-y^^Ji/Z-t 
7=—K. 2-y^;i/- 3 -y h:^^'>y^;UT-fe5^-h, 
3 -y^;i/- 3 -y h4^>':7*5^;i/7-t:7^-h> 3-x^ 
;w-3-y h:^^>-y^;i.7-t7"-h. 2-xs^5yy5^ 
4-xh^i/y^;i.7-tr7^'-h. 4-y 
P3j^+v:y^;i/Z-fe7^- 2 -y h+>-^>5^;i/T't 
5=— 3-y S4^i/^>^;i.T-fe7^-h, 4-yh^ 
v^>5^;i/7-t7^- 2-y^;i/-3 -y h4^v^> 50 
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?;i/7-bT'-h, 3-y5^;u- 3-y h+>'^>5^;uy 
-tr-T^-h, 3-y^;i/-4-y h^S/^>'3^;UTir5^- 
4-y5^;u-4-y h4^v^>^;^7-tr7^-h. 7 
irh>, y5^;i/x^;i/^h>. vx5^ju^h>> y^;i/ 

kp>^^>. >^p^^ify>. ype:^>^y^;k 
yph°:r>^x5^;i/. ype:t>^yptf;u. yphf:^- 
>^<vyptf;i/, 2 - 1 Kp^vype:t>i^y5^ 

;k 2-t: KP=*^>'yPtf:^>S!X5^;i/, 2-t:KP^ 

v-2-y^;k y^;i/- 3 -y h^vype:t^- 
x5";i.- 3 -y h + >^yne:t^- x^;i/- 3 

-Xh^S^yPtf:t:^-h. X^;U- 3-yP/j^ + i/y 

pe:^:?^-h, T'pe;!/- 3 -y h^^v-yptf:^^'- 

-i-y^ptr^u-s-y h^s/yptf::t^^-h. xh 
+ vi^^x^;i.. :^:^>g^^x5';k 2-I::Kp4^>^- 
3 -y^;i/:/^7>^y^;i/. ifKy^;k 6t^x5=->'k 
PK^ptf^K g^K-f yypif;k i^iKy^;k e^K-f 
V7^>ik ^®^y5^;^. ^S^x5";k mmyu\i)V. ^ 
^y^>ik e;L^e>^y^;k t:;i/e>^x5^;i/. t:;i/ 
e>^ype;i/, t;;ut:>^y5^;k 7-b:hB^s^y5^ 
;k 7-fe M^s^x5=-;k ^>>^;i/y^;i/x-^;k ^> 
>?;ux^;ux— 7^;k s^^^v;i/x— mm^>zy 
;k ^m#^x^;k v'a.«i7^i^x^;k •^L--r>^>^ 
x^;k r-y^P^i7h>, ^>ir>, h;ux>, ^ 
->u>. '>i7p^^ity>. y^y~;k x^y— ;k 
yp/^y-;i.. -y^j—jv. ^^ity— v':^p^^ 
•y-y— ;k x5^i/>i5^UP-;i/> vx^k>:^up— 

[0 0 4 0] ^fc*:^0jTti, m^iim^mfScsmcDm-^ 

ttcD|^±fc^;^tiXhUx-S^3> (7) 

ti, 3i^U:t^S/x^lx>^'irij;i/x-7^;i/. ^U^t^v 
X^U>X^7U;UX-^;^, ;}^U:*-^i/X^l/>:tk 

-r ;>x-7^;i/^j:^<;)/i^ U ::t^ vx^ k >7 Jl/^;i/x-^ 
)vm. 3}^U::i-+vx?k>:t^^;i/:7xx;i/x— T-^k 
4^ U :t+i/x^ k > y x;i/:7 xx;i^x-^ ji/T^i: if 0)4^ u 

:t^i/X^k>7U-;i/X-5^;i/«. 4^U:t^S/X5^k 

>>?^'::7k-h. 7j^U:t^>-x?k>>^X7=-7k— h;^ 

X:t>l^#Mffitt?PJ. x:7 h^:/:/EF 3 0 k |W|3 0 

3, IHI3 5 2 (#r%^Baib^ (*) S) . y:tf:7r^y^F 
171. |f)F172. |^F173 C:;^ B*-f >^fb^X 
H m . >^P^-HFC-4 3 0, I^FC-43 

1 (ffiSlX'J-XA (») ©) . 71j-t::W-KAG7 1 
0. -y— >^P>S-3 8 2, IWlSC-lOk |p|SC- 
102, IWlSC-103, |W)SC-104, RISC-1 
0 5, RSC-106 (Mffi^ m) m UE(r>^1^'Q 

>#uv^KP3 4i mmvc^TM m m . (y 
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^) 7i7*j)um?^^m'^i$-'^uya-M 57, 95 

[0 0 4 1] C:ne.«2SU^±ffll^-5>CifcT#-2). IT 

CO 0 4 2] ^fz. mytmmmm^m<r>m^M. mw.t 

n— hlOOl. |H|1002, PllOGS, 1^100 
4. |S|1007, 1^1009. 1^1010, IW1828 

xy-JPASX^^+i^mflg^ Xtfa-h 8 0 7 (Sp°p 

; *{b->x;px7j^+v- m) rj.i£<D\^xy3i/- 

JUFMX7i^+>-81JJi. Xfcf3-hl5 2. 1^15 4 (ft 

S« : }fl<k->x;i/x:il?:^^>' (*^) $8) , eppn20 

1. 1W|2 0 2 ; B*{t;^ m) m) fS-izOyx. 
y—)Uy!i^'yyi7mJ^yfi=¥i^mM. EOCN102. m 
103S, 1^1 0 45. 1 0 2 0> 1 0 2 5, 1 0 2 7 
(iSiSi^ ; 0*fb^ (*|c) m) , Xtf3^ h 1 8 0 S 7 

5 (^p°p« ; ?ft<k->x;i/X#+v (t*) 
>y->»I/yzH7-y5'^X#^->«flg, CY-17 5, |W|l 
77. 11179, T;!^^^^ hCY- 1 8 2, |WI 1 9 

2, 18 4 : 5^A*-:tf'f m) m) . ER 
L-4234, 4299, 4221. 4206 (ffiS, 
* ; U. C. caSi) , >'3-y'r>5 0 9 (Sp°d« ; 

Bafp^x m) m) > xtfi7a>2 o o, isi4 o o m 

a« : :'cB*'f >^ (1*) U) , xt!n-h8 7 1 , II 

8 7 2 mffa^ : mti^jL)iJL-!fi^zy m) S) , ED 

-5661. IWI5662 mffa^ : ±^—-Xn-y^^ 

hi 0 oMF (^mitm^it^jim m) m) , xe 
[0 0 4 3] ^:ne)0'5-&T'b, ex^xy— ^ua^x 

iJ^4^>-mjg. t:X7xy-;UFSx4^=^->«fli, 7xy 

-^i/y^^v^'Sx/j^+i^l^lJi. i7ix>/-;i.y^^-yi7 

CO 0 4 4] ±fecDJ;-5/^£X5j?+->a##{t^!ilc7)^J-^ 

CO 0 4 5] fiE«;S^i:LT(DX#:^->S-&^{t-&!tl 
«. *a^^*: (A) 1 0 0«»a5t*fL.T, 5~5 0K 
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CO 0 4 6] :^?sm<Dm^ii^mumm^m^^^zt\z 

0. 2~1 0 /imaS©7w;U^'— Tjfiia-r-5ili»:rJ: 

m^mm (^imm ^frofct^. ^^jas^&fifoTitSr 
itfs^mM^^^m^t^ct^z^^o^i^/^^->iim^ 

^1^7t<?5 2~l 5l&T*^^<h*t$7*b 

m^2 0~10 0mJ/cm' tbT-?-®2~l 5^t 
T^CliAWSL-V^. jQfi^att. 12 0~2 2 

Ot:. 3~6 0^i-?5WSbl/io 

[0 0 4 7] *^BJC7)®7ttt»BgMfiKi|^»f^^««(C^ 

-i7<D^mt. m^\ttmMm.ffiB o~ \ sot:. SD.fi 
^PbI*^ 3 0 #Pb1~ 6 0 0 mMmmm9&miz 

30 ^T. zS«3 6 5 nmCD i ^. ?ftS4 0 5 nmCDh^. 
4 3 6 nm©g^, jgg 2 4 8 n m©K r FX^^vV U 
-■ tf— . j^fil 9 3 nmOA r FX^^i'VU— If— 

CO 0 4 8] ^»5aatcffltie)n^stigjKiL.T«, $f 

A, ^g?:>- h U ':7A, ^^S'SIS^:^^•J^7A, 7>^rX7 
Tk, X5^;UT5>, n -yPt!;i'TS >. >'X5^;l/T5 
>. >'-n-7'Ptf;W7 5 >. hUX^;l/75>. 

40 ;i/-:^x^;i/75>. >'^^;i/x37/-;i,75>, ^ijx 

h*. 7^h^X5^;l'7>^:X'^At Kp4^->F, 3IJ>-, 
lfP-;K hf^U>'>. 1. 8-v'71fb'vi7p C5. 
4. OD -7-'^>x-fe>, 1. 5 -S?71fe->i'P 

C4. 3.0] - 5 -y-^->#*i?g»$nT^C^7;l/;i!jU 

^m-t^^hhx^^. 3g»®SB$rBi«. ^j^«io~ 
50 soomi^-chKi. mm:)smtvx\t. m.&*)m. 
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>X5!iSi:bTtt. SitSSEV-f i7Dvx>;/ hT*i5t-r-5 

[0 04 91 SSiffiV'T ^ P S^x >y h «, BiffiPSI^^S 
j5^e>7Kd^iSltSn2). SiiSJEV-r i'Di^i.y h©9]JD/EE 
:^7«, ii^, 30~350kgf/cm' (2. 9~3 
4. 3MP a) . <ff $b<tt5 0~2 5 0 k g f /cm 
' (4. 9~2 4. 5MPa) ©fcW&ffif . gEEniPJE 

[0 0 5 0] Sife. UT» 

i±mmimmm(Dmyj\^\z:iif}^t^m{zn^t>rc^jzo 
iz. mm(Du^AiD^%-DTmM-r^mMy X)i^m^A 
^rc\tm(DZh^i)ir):^\i^izmwcm¥ih. ^<Dmm^<Dm 
m(Dy5\^\zni.xm.A:^\^\zm^^mmm.i$.!^^^m» 

[0 0 5 1] :i<D:^m'c\t. $¥mytmm<om^x%m^ 

mizm^-^ n^<Dx. mm<Di^^t£—mzitm^Liz< 
^m^mzhmm-r^zi:h'^mx:^K), zfu-y7^)v 

[0 0 5 2] ±i50i«*tji, mw^nm.. ii^mn^i)^K>m 

mi^^mfz.tr:iib(j^mm^^\^xm\z^'^v<^mx 

AF->u-x (M^iry^ m) ) *t#frfcn^. •f'-c: 

feffi*fM(Cii5/E;^£i!B#tfflfCfiAF 5 4 0 0 S*S. ffl^fW 

iZiS:,J£timMm\ZitAF 2 8 0 0 jSL-Tl/i^. L 

[0 0 5 3] ^:<75:5ffiT(i, SitSJEv-r i7n>'x-> h® 

[0 0 5 4] ni^->it^nxi^^mmm.ss.mt. ±m 



(10) 9^m2 001-242616 

18 

mm\t. mmm. mm^cDmmzstx^. mrz. m^it 
mmts.mmz^\,'^T. y <ym<t^mt:^^z'^tih<o^t. 
±mi^mzmxx^(oitmnm\t3siT. $7ib<« 

\z^mx$>^. 

[0 0 5 5] 

10 immm] :^%m<om^^mmm^'^^mmm\z 

hi^77S YSTEM-2 1 

h7tKD7^> (THF) ib, iffijl 1 m 1 /m i n 
-C4 or^frTlCTSiJ^Lfc. 

[0 0 5 6] nmm 1 

7,5^U->/v^'f >i?-N;>v;l.75 (6 
5/35 (^;Ht) . i5:¥J^5J-?-«*tJ 8 0 0 0) 1 0 0 
20 4, 4'-[l-(4-[l-[4-t Fo + ->7x-;U]-l- ^ 

^)Vx.=^M yx.—M x9^Ux>] h*7.:7xy-;w-i. 2- 

^7 h^y >>^7~:/ F-5- x;i'*>^xx7^;w (2 

S : 3<l«)7K^Sro-5'5 2<a*^~Bg|. HBttH) 15S 

m9ii^vytiy-/^}>ifns3 0. osmssb. :/d 

miyfz. 

[0 0 5 7] ZinSr, (3-X>if7 0 5 

30 9) 5 /zmtT'i-Sfi^, mMLTz'i^. S®t 

-^-■^T, loot:. 2^i-PBmS$-&> 8Mm©L/ 
S/1^^->(DVX^SrjlbT, Sii5EE*ffije*ffll/iTl 
0 0 m J / c m' CDS3t«TS7t*fTl'V 0 . 5 
h^>.5^;l'T>^X':7At \^U^ly]iT)Vtl')mm\Z 
T. 2 5'Ct?2 0g>rBlM«L-, tK^, Si^bT, UMn 
^—>^mit. ^<D^. ««ifeft:S;4 0 OmJ/cm' 

»S3t»T?^2S$tb, 2 2 ox:xi o^mmmmmv 

xmit-^^fzo 

[0 0 5 8] m^ntz/-^^ ->iixmm:m<tm<D^iit:T 

40 fH*STfP«b/t, 

( 1 ) jtifi«^<DS!i5£ : ±$Exn'hnrzmmmim<Dit 
mmm^. i mh z cd^ii^-csis^pj^sh (t 

3. 2T*ofc, 

(2) WISitt(73g¥M 

±iB(Dj]af^S{bMcDiiJl^Pj^b^c^. 2 4 or© 

:t-y>l*lT3 O^^WJjaHftbJt. ^bT, iPift^aia^© 
S « S t A/ c fc. 

50 (3) mmwM(omm 
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±^(ommmitmi:. urns ox:<Di>^9-}\^:^}vy:t^ 

(4) ¥S«©S^fflB 

(5) mmm<Dm^ 

X. »g3 8 0-8 0 0 nnrr^^U. 

3 8 0 nm<D2jS^fe 9 5 %T*o;t. 
(6) 

fc. 3 8 0 nm<Dm7&m<Dm<t\tl%XS>0. SiiAyf 

[0 0 5 9] mmm 2 

5/35 (^)Vit) , IBC^J^^}-^S«?}8 0 0 0) 100 
*JIS«»J1 tl^i;4.4'-[l-[4-(l-[4-t h*0 + -> * 
^2 



(11) 2001-242616 

20 

yx.J—)l-l 2- h=^^y >>'Tv'K-5- ;^;i/7f:>is 

xx7^;n 5»ftg|5> 'N^-y-;^ h^e^y^^p-jup^^^ 
>2 2Kftg|5. «if2->7>;t;-;/:/U >y?r'JS 3 o. o 

-t^- h 2 0 0g*g|5. 7-y^{k^t)F 1 loasgp 
10 «|g«fc-3i/^T(d:S2 tc^Ufc. -€-®ffi(DiiH^ 

^mm 3 ~ 5 

itm^mmmi tmrnzmrnvTz. itmnmc^msuM 

fc-sii5Ttta2 (r^bfco ^fz. ■^(Dm(Dmm{±. mm 

20 ~5(±. fBin*>|ISg0iji <h|w|«-rafe-pfc. 

[0 0 6 0] 
[|S2] 







m 










1 


2 


3 


4 


5 






F 1 


F2 


F3 


F4 




3. 3 


2. 7 


2. 7 


2. 8 


3. 0 



[0 0 6 1 ] mmm e 

*fi^#:«flg (6 5/3 5 (^:;Ht) , WnW-i^^^mm 

8 0 0 0) 1 0 omm^izi^^Tx^\y>y-7\^^ >m 

7i:?^5^;l.75 h**m^#:^Sg (6 5/3 5 

it) . i^^i^^i-^ 8 5 0 0 ) 1 0 omm^'S: m^^tc 

m'&mz. ^mmmm^mmmi tmmizwmL 
tz, itmmmits. 2-v$>-otz. ^tz. 't<Dm(Dmm 

{^tih^mm 1 1 mrnx'^ o ft, 40 

nmm2xm^^rz7.^u>x-^u^ >m^>i^)i7s. k 
^m-^i^mm (55/35 (^ji^it) , is¥i^5i-^«iistj 
8 0 0 0) 1 0 ommmzitxxy.'^u>/^-ru^ >m 
yj^^^jiTs.i^^m-^f^mns (.6 5/3 5 (.^)\^ ^ 



^it) . m.^t^^f-mm8 5 0 0) 1 0 0M«BB2rffllife 
fc. lt^®^C0ifffii^mtC^l'iT«S3tCS^L//i. * 

fz. -eroterow^tt, »i§aijtt> mmm. m^. 
m&iz-D\,^xit. ^n'hmmm2tmmx$>-^tz. 
mmm 8 ~ 1 0 

^mm 7 xm^^fzy •ymit-^mzvtpLxm 3 izmmi^tz 
yym^t-^i^^^m^^rziikmt. mmm? tmrnizn-ofz 

^tm^mmmi tmmizwmi^it. itmrnmcowmt^M 

iz-D^^xitmsiZTT^Lfz, ^fz. ^<nm(DWi^M, mm 
m\t, w-mm. mm&. mm^&iz-D^^xit, nmms 
~io«, {^ti'hmm.m? tmmx$>-z>rz, 

[0 0 6 2] 
[«3] 



(12) 
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6 


7 


8 


9 


1 0 




35! L- 


F 1 


F2 


F3 


F4 


itmmm 


3. 4 


2. 8 


2. 9 


3. 0 


3. 1 



[0 0 6 3] ±mmm^i>. ^mmi:mm^nrzmyt^Si 

[0 0 6 4] 



(51) Int. CI.' lagiJIS^ 
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